® 




C003 COB ETC KM X 
COUMA^HCTMMECJCMX 

PEcnye/iHK 



rocyMPCTBEW*jn komotet 

no M306PETEKHHM M OUCPbtTHHM 

npn rrHT cccp 



(If) 



511. „ 1686 123. A 1 



(si)5 E 21 B 29/10 



OnMCAHME H306PETEHHH 

K ABTOPCKOMY CBHAETEJlbCTBY 



1 

(21)4438706/03 
02)08.06188 
(46)23.10.91. Bioa. r± 39 

(71) BcecotosHwA MayMHO-ticcAeAOBaTeAbcxMA 
m npoexTHuA MMCTKryr no xpenACMMio cxbs- 
xchh m GypoawM pacraopaM 

(72) B.M. Mhujmh m C.A. Pa6oxohw 

(53) 622.245.4(088.8) 

(56) AftTopcKOe cbmactbawctbo CCCP 
I* 796387, kji. E 21 B 33/00. 1981. 

ABTOpCKOe CBKABTBAfcCTBO CCCP 

tk 1596830. xa. E 21 B 29/10. 1988. 

(54) YCTPOWCTBO A/1H PEMOHTA OECAA" 
HOG KO/IOHHbl B CKBAXI1HE 

(57) H3o6pereHM6 otkochtcx k BKcnayaTauMM 
hb^tbhux ti naoaux cxaaxtMH M MOXBT 6utv 
xenon wsobbho no* HapautMaaMMM ucmchtmo- 
ro xoawub m co3Abhhm axpaKoa M3 TaMnoHaxc- 
mux MarepMaAoa 3a o6cbakoA koaomnoA. 
Uent - pactUMpeMMe TexHQAorwacxMx ao3- 
MoxHOCTefl yc<poAcTaa la cmbt o6ecno**eMM« 
OAMoapcMCMMoro c ycTaHOBKoA peMOHTHOro 



natpyGxa TBMnwHpoaaMMx aaxoAouHoA 30- 
hu. Ana aToro paAManbHue OTaepcnta nonoro 
urroxa nepaxpuTw a mcxoahom noAoxccHMM 
repMeniHNWMH neparopoAxaMw mbxcay rnflpo- 

UMJIMHAP*MH. HOAUA WTOX B HWXHCA M3CTM 
MM66T yCTBHOBABHHWA MB K6M C B03MOXCHO" 

ctmo orpaMMseMMoro oceaoro nepeMemeHHR 
MwiNHAPM^ecxMA nepaxpMBareiiw c <t>p*xu*- 

OHHUM ^OHBpBM. B flO/tOM UfTOXe nOA UMAMM- 

APMhbckmm nepaxpwaaTeiieM aunoAHBHw 
paAHBJibHwa OTBCpcntii. UxAMHApmacxtiA ne- 
perpuaaTe/tw yciaHoaaer. c bo3moxchoctwio 
nepaxpuTMa nocnaAHMx npn xoa« uiTOxa 
Baepx. riocne aaxamcM m npOAaaxM TSMnoHax- 
Moro mbtbpmbab pacnonarawT dbmomthuA 
narpyoox Hanporwa jomw MapyuieNMx o6caa- 

HOA KOAOHHU. n«p€M0lU0HMCM yCTpOACTBB 

Baapx nepexpMaaiOT paAManbHue OTBepcma 
UMiiMHAPHHBCKMM ncpcKpuBBTeaeM. 3aTCM B 
ycTpoftCTae co3Aaiot paowec abhxcbmmb. rfpw 
stom nKopw •xoamt b 3auenneHne c koaomhoA. 
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M305pBTCMMe OTMOCMTCB x dypcmmio M 

3 xcnnydTd uvw hc^tahux m raaoaux cxaaxtMH m 
moxcbt McnoAb3oaaTwca rpm HapauiMBBHMM 
uoMCMTMoro xoAwua m cosAaHMM axpanoa *s 

TflMnOHflMHWX MBTfepMBAOB SB ofclAHOA XO* 

AOMHOA c nocABAyiouioA repMBTMaauHBA 06- 

CBAHOA XOAOMHU MBTBAAM4BCKMM nABCTUpBM 
B HB^TBHMX, raSOBUX M BOAXHUX CKBBXMHBX. 

Uanno M3o6peTeHM« xb/iabtcx pacuiMpe- 

HMB TBXHOAOrMHCCKMX B03M0XH0CT6A yCTpO*- 

ctbb nyrcM oGocneseHHX OAHoapBMBKNoro c 
yCTBHoaxoA pcMOMTMoro naTpyOxa TBMnow*- 

pOaJHKH 3BKOAOKHOA 30MU. 



. Ha 4wr. 1 M3o6paxceHo ycTpoftCTBO aab 

P6MOHTB 06CBAM0A KOAOHHU B CXB8XCMHC. Cny- 
UIBHHOB B CKBBXCMHy, B MOMBMT 3BK3MXM TBM* 

noHMpyiomoro mbtbpmbab; nb 4>nr. 2 - to xce. 
npn ycraHOBKB nABCrupa. 

yerpoftCTao aab peMOHTa oocbahoA ko- 

AOMHU B CKBBXCMHB COCTOMT M3 BKOpfl 1 , CAyxCft- 

cuero aax onopw ycTpoftcxaa na KOAOHHy. 
rHApaaAMHBCxoro aomxpbtb b bmac xopnyca c 

nOCAOAOBBTBAkHO yCTBMOBABHMUMM B H6M 

rHAPOUMAMKAPBMN2 c fOpMCTMSMUMM nepers 
poAKBMM 3 Mexgjy hhmm. B icopnyce tcabcxo- 
nir«ecKM ycTBHOBABH noAuA ujtok 4 c nopui- 

HBMM 5, pBCn OAOXC6M HUMM B OIAPOUMAHHA' 
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pax, m pa/iMa/uHUMH otbcpcthhmm A aa» can- 

3M flOAOCTM UlTOKft C ROAOCTflMH f MApouH/iMM- 
APOB. PaAMa/ibHue OTaepcnm A nepexpuru b 

MCXOAHOM flO/IOXGHHH fCpM€TMMH UMH nepe- 

ropoAKaMM MeJKAy Uhamhapbmm. B hmxhbA 
MacTM no/ioro wroxa ycraxoB/ieHa rHApaeAM- 
secica« AopHMpyioiuan roAoaxa 6. 

Me*Ay icopnycoM m iHAPaaAHsecxoH ao- 
PHMpyiotueA ro/toaxoM pacnoAOxen peMOHT- 
hum naTpy60K 7. B kmxhbA lacm noAoro 
lUTOica noA rMApaanMHecnoA AOpHMpyxnueA 
rorr>axoA ycT8Hoanet< c bo3moxhoctwio orpa- 
MMMCMMoro oceaoro nepeMeiABMMJi uhamhapm- 
secxMft nepeicpwMremi 8 c 4>phku*ohhum 
♦onapeM, a noA Kmuhkapmsbckhm neperpu- 
saTe/ie* a nonoM wroxe aunoAneH w paAMAAk* 
Hue oTBepcTMn 9 w* MMpxyAimwM a mcxoahom 
nonoxceHMM TaMnonaxHoro Maicpna/ta. B 
aepxHeu sacTM noAuA lutok 4 xecnco ceasaH 
C TpdMCnopTHOA koaohhom Tpy6 (hbcocho- 
KOMnpeccopnwMH TpySdMM) 10. 

Yctoohctbo A"" peMOHTa o6c8ahow xo- 
aommu a cxBaxuHe paGoTaeT CAeAywiuMM 06- 
paaoM. 

nocne cnycxa ero Ha TpancnopTHoA ko- 
noMMe Tpy6 a cxaaxMHy paAwa/ibHue OTaep- 
ctmb 9 pacno/iarax>Tca HanpoTMB 3omu 
HapytueHHB o6c3ahoA ko/iohhu. OTxpu&axrr- 
ch paAMa/ikHue OTaepcTMB 9 nepeMetueHMeM 

yCTpOACTBd BHH3. B MCXOAHOM OOAOXeHMM pa- 

AMaiiMiue OTBepcTMs A nepexpuTu* rip* Ta- 
kom pacno/ioxeHMM paAMankKux oTaepcmA A 

M OTKPUTUX POA Mail WHfciX OTBCpCTMflX 9 npOM3* 

boamtch saxaMxa TaMnonaxHoro MarepMdJia b 
30My HapytueHMfl ofcaAHOA koaohhu m saAaa- 
/iHBBHMe ero 3d o6caAHyx> xoAOHHy. 

nocne saxdMKH m npoAaaxn raMnoHaxHO- 
ro MaTepMa/ia pucno/iaraoT pcmomth w A naT- 
py6ox HanpoTMB 30mw HapymeHM* oGcaAHOA 
koaohhu. VlepeMeiueNMeM ycrpoAcTaa aaepx 
nepexpuaaior paAHdAtHue OTBepcnta 9 uh- 
/iMHApHHecxMM nepexpuBareiieM 8. 3aTeM a 
ycTpoAcTae co3A3K>t pa6osee AatmenMe. np* 

3TOM RKOpk 1 BXOAHT B 3dUenneHHe C KOAOH* 
HOK. 

nepeMemeHMGM TpaHcnopTHOft koaohhu 
rpy6 Baepx nporarMBaiOT rMApaBAMMecxyio ao- 
pHMpyiomyio roAoaxy BHyrpw peMOHTHoro naT- 
py6xa. OTBepr.TMR A uiToxa buxoa*t mj 
repMeTMHHux neperopoAOx m xmaxoct^ no- 
CTynaeT b mmamhapu rMApaBAMsecKoro aomk* 



pBTB (<j)Mr. 2). npM AflAWHeftUICA 3BK8MKC XHA-_ 

koctm rMApaaiiHMecxMA aomkpbt npoTBrMaaer 
roAoaxy 6 anyTpM peMOHTHoro naipy6xa hb 
AAMHy, paanyio xOAy nopuiHcA. Oahobpcmch- 
5 ho ocymecTB/ia X)T nOAVBM TpBHCnOpTHOft ko- 
aohhu Tpy6 Ha BBAMHMHy xoab nopujHeA 

AOMKpaTB. OCTBBUiyiOCfl M3CTW pOMQHTHOrO 

narpyCxa pacufMpax)T npoTflmaaHHeM toao- 

8KM 6 C nOMOlUWK) TpBHCnopTHOA KOAOHHU 
10 Tpy6 M T8A0BOA CMCTOMU. (lOCAB pBCUUHp6HHfl 

m npMxaTMa peMOHTHoro naTpyGxa no aceA 
AiiwHe ycTpoAcrao cnycxaioT a xpaAHee hhjk- 
nee noAoxoKMe, otkpubbk)t paAMBAkHue ot- 
aepcTMR 9, npoMuaaiOT cxsaxHify ao bumubb 
15 TaMnoHaacHoro MrrepnaAa m noAHMMax>T yrr- 

POACTBO M3 CXB8XMHU. 

<t> O p M y A a M30(5pCTCHMJI 
YCTPOACTBO AAA peMOHTd o5caAHoA KO~ 

20 aohhu a cxaaxcMHe,. BKAKH8K>iuee xopnyc c 
axopeM m nocAeAoaaTeAbno pacnonojxeHHu- 

MM B HCM rHAPOUMAHHAPdMH C repMeTHHHUMM 

neperopoAKdMM MexAy hmmm, TeAecxonwMe- 
ckm yCTBHOBAeHHun b xopnyce nOAUA UJTOK c 
25 nopiuHRMM, pacnoAOxeHHUMM b r m Apo u w a m h - 

APaX, M pdAMaA^HUMH OTBepCTM«MH AAB CBB3H 
riOAOCTM UJTOKa C nOAOCTflMH rMAPOUMAMHA" 

poa, ruApa BAMMecxy x) AopHnpy*omyx) toao- 
axy, ycTaHOBAeHHyo a HMJxneA mbctm noAoro 
30 urroxa, ycraHOBAeHHuA MexcAy xopnycoM m 
rHAPaaAMsecxoA AOpHHpytomeft toaobkoA pe- 
mohthuA naTpyGox m TpancnopTHyx) xoaohhy 

TpyC. XeCTKO CBA33HHyK> C HOAUM UITOKOM 8 

aepxneA ero sacTM. ot a hm a x> mc ecu TeM. 

35 hto, c qeAWK> pactunpeHHA TexHOAorMsecxitx 
BO3M0XH0CT6A ycTpoAcTaa nyTeM o6ecnese- 
HMA OAHOBpeneHHoro c ycTanoBxoA peMonr- 
Horo naTpy6xd TdMnoHMpoaaHHR 33koaokhoA 
30hu. paAHa/ibHue OTBepcTH* noAoro mroxa 

40 nepexpuTu a mcxoahom noAoxentiH repMe- 
tmhhumm neperopOAxaMM MexAy tmapoiim* 

AMHApdMH, npM 3TOM nOAUA UJTOK B HMXHeA 
MdCTM MMeCT yCT3HOBACHHUA Ha HCM C BOS* 

MOXHOCTWK) orpa h MMen nor o oceeoro nepeMe- 
45 tueHMfl UMAMHApMHecxMA nepexpuBBTeAw c 
4>Pmkuhohhum <>OHapeM. b roaom uiTOxe roa 
UMAMHAPMMecxMM nepexpuBdTeAeM BUnOAHB- 

HU pBAMaAbHUe OTBepCTMB. a UMAMHAPHMe* 

cxmA nepexpuaaTeAfc ycTBHOBABH c bosmom- 
50 hoctwx) nepexpuTMB oocacahmx npn xoa« no- 
Aoro tirroxa aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1 , serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that y with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 
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